the theoretical reasons that make this distinction possible by measuring arterial oxygen saturation. Also they point out the practical obstacles. The hypothesis is that uncomplicated polycythemia vera should not lead to arterial hypoxemia. No disturbance in pulmonary ventilation, pulmonary circulation, or in the ability of oxygen to diffuse from the alveolus into the red blood cell has been demonstrated in patients with polyeythemia vera. If the oxygen saturation of arterial blood is reduced in patients with polyeythemia, this suggests that polycythemia is secondary to hypoxemia. This conelusion is questionable because arterial oxygen desaturation may exist from other causes: 1. Patients with polyeythemia vera are usually more than 50 years of age. Healthy persons of this age may have slight reduction of arterial oxygen saturation.2 2. Patients with polyeythemia vera may have concomitant lung disease to account for arterial hypoxemia. 3. Most patients with polyeythemia vera whose arterial blood has been studied have no hypoxemia,1 3 however, arterial hypoxemia has been reported in polycythemia vera. [4] [5] [6] We believe that arterial desaturation in the polyeythemic patient is evidence that polyeythemia vera exists with another disease or that polyeythemia is secondary to another disease. The following cases have been chosen to illustrate how the patient with polyeythemia can be studied to evaluate his basic disease. CASE 1 Mr. C. K., a 49-year-old farmer, was admitted to the University Hospitals on January 6, 1956 . He was active and able to do his work until December 1955 . At that time, coughing, dyspnea on exertion, and hemoptysis began. His nails had been clubbed since childhood.
The physical examination revealed a white man with clubbing of the fingers and cyanosis of the lips. The blood pressure was 110/78 mm. Hg. The anteroposterior diameter of the chest was increased. The chest was hyperresonant to percussion but the breath sounds were normal. The cardiac rate was 78 per minute and the rhythm was regular. The right heart felt moderately overactive. The pulmonic second sound was extremely loud. There was a grade III systolic murmur in the second and third interspaces to the left of the Circulation, Volume XVIII, July 1958 Gm. of saturated hemoglobin. When the hemoglobin increases to 22 Gm. per 100 ml. and is only 70 per cent saturated, there is the equivalent of 15.4 Gm. per 100 ml. of hemoglobin that is saturated with oxygen. This actually is not an entirely valid comparison because other factors, such as oxygen dissociation, are involved here, in addition to how much hemoglobin is available to carry oxygen; but I think this gives you the idea of how the compensatory mechanism operates and the reason for it. Difficulty arises after optimal compensation has been made and the regulatory thermostat, which may be erythropoietin stimulated by hypoxemia, fails to stop. Too many erythrocytes are produced. The high viscosity of the blood may overburden the heart and congestive failure may be precipitated. The circulation time may be increased because of the viscosity of the blood so that fewer cells are exposed per unit of time to the respiratory membrane. Consequently the amount of oxygen carried per unit of time will be less than could be carried had not the compensatory mechanism overextended itself. This is illustrated in a recent book by Nadas.8 The specific viscosity of the blood was measured and plotted against the hematocrit ( fig. 3) This patient demonstrates some of the problems in diagnosis of polycythemia. Many observers were willing initially to accept the diagnosis of polycythemia vera in spite of the fact that the white blood cell counts and platelet counts were not elevated, the spleen was not palpable, and heart and lung disease had not been excluded completely. At this point I would like to state that it is not unusual for a patient with emphysema to have an essentially normalappearing chest x-ray. The chest x-ray may be read as " healthy chest " but that is a semantic error. It should be read as "normal-appearing chest x-ray." This does not convey the impression that all types of pulmonary disease were eliminated by the simple procedure of taking a chest x-ray. 
